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Introduction. 
From the time of Sir William Osler,lymphadenoma or 
Hodgkin's disease has been attacked from all sides.The 
search for the etiological factor has allowed for the 
speculations of all the apthologists and all the bacter-
iologists.My selection of this subject is the result of 
a discussion begun in our medicine clinic; and I take as 
my argument to uphold, that Hodgkin's disease is not an 
infectious granuloma. 
Thomas Hodgkin was born at Tottenham,England,August 
1?,1798.He graduated in medicine from Edinburg in 1823. 
He then pursued his study in France and Italy.Later he 
became curator of Guy's Hospital museum and a demon-
strator of morbid anatomy.He was,then,a contemporary of 
Aston Key,Thomas Addison, Richard Bright, and Braxton 
Hi cks. (30) 
While Curator and demonstrator he presented in 1832 
his paper II On Some Morbid Appearances of the Absorbent 
Glands and the Spleen II (12),citing six cases. He wrote 
that the glandular enlargement appeared to be a primi. 
tive affection,not apparently inflammatory since no 
pain, redness,or ordinary symptoms of inflammation were 
present.He further wrote that the enlargements pre-
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sented a uniform. texture throughout •. This observation he 
took to be significant and indicated a difference from 
tuberculous findings wherein the infectious agent act-
ing in the center caused changes to be induced about it. 
Another circumstance which attracted his attention was 
the state of the spleen. This organ he found to be more 
or less diseased,and sometimes thickly pervaded with well 
defined bodies of various sizes and resembling in struc-
ture the diseased glands. 
With this short historical introduction I shall 
proceed to a consideration of the further work done on 
this subject. 
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Spirochaetes in Hodgkin's Disease. 
White, having noticed the freq.uency with which 
spirochaates were attracted to lymphatic tissue and 
knowing the frequency with which spirillar forms were 
present in the mouth and familiar with the frequent his-
tory of enlarged tonsils preceding Hodgkin's disease, 
applied specific strains for spirochaetas to the glands 
of Hodgkin's disease. 
He obtained two typical glands. The first was sec-
tioned and stained by Levaditits method; the second was 
stained by Giemsa's method. The sections presented in-
numerable spirochaetes. 
The sections prepared were given to Dr. Proscher, 
pathologist of the Allegeheny General Hospital for a 
second examination. He at once pronounced them luetic 
glands. remarking that he had never seen so many spiro. 
chaetes in luetic tissue. Dr. Proscher was unaware of 
the source of the material. (29) 
Dr. P.F. MacGinnis,pathologist to the Chesterfield 
and North Derbyshire Royal Hospital,found on examination 
of the cervical gJ.ands of two consecutive cases of 
Hodgkin's disease a. la.rge spirochaetas in considerabl' 
numbers. (16) 
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The observations of these three men would, upon 
superficial examination, lead to the following conclus-
ions: that spirochaetes are the etiologic factor in the 
glandular enlargement, that the glands were secondarily 
infected, or that Hod,~kin' s disease may be a mild form 
of lues. However a aloser examination of this work done, 
shows that it is obviously incomplete,and one is not en-
titled to draw definite conclusions from it. 
A very thorough and complete work has been carried 
out under the Rose Research grant.This work consisted of 
examination of six successive cases of lymphadenoma. The 
procedures consisted first of direct examination of 
fresh material consisting of the jufce of freshly re-
moved glands, blood ,and oc'casionally urine from cases 
with the Pel~Ebstein fever,and also juice taken from 
the spleen, liver,and suprarenals after death~ 
The second procedure consisted of attempts to culti-
vate the spirochaete from lymphadenoma material. This 
was checked or controlled by attempts to culture the spi-
rochaete from pieces of primary chancre and lymphatic 
gland from a case of primary syphilis. 
The third procedure consisted of examination of sec-
tions treated by silver impregnation methods. Control 
sections from cases not affected by lymphadenoma, even 
cases of accidental death were utilized to check the 
stains on lymphadenoma sections. 
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The fourth procedure consisted of animal experiments. 
Guinea pigs and rab~its were utilized; and attemps were 
made to infect them by three routes,subcutaneously, 
intravenously,and intracerebrally. 
The results of the above examinations are easily 
summed up- they were all negative. In the cultural 
attemps, spirachaetes were cultured from the control 
cases only; and in the silver impregnation studies 
spirilla bodies not unlike spirochaetes and very 
Similar to those described by White and Proscher, and 
Mac Ginnis were found in all the l~~phadenoma cases and, 
more important, in all control cases. 
A search for the presence of spirochaetee in 
lymphadenoma ,therefore,has given negative results. 
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Mycotic Infection in Hodgkin's Disease. 
Recent additions to our knowledge of the etiology 
of granuloma have considerably widened our views and 
have furnished evidence that lesions closely resembling 
those of the tubercle both maoroscopically and micro-
scopically. E.C. Dias of the Oswaldo Cruz laboratory, 
Brazil, has brought forward evidence by which he claims 
to prove that Hodgkin's disease is in point of fact a 
mycosis.(9) 
By puncturing a hypertrophied gland under strictly 
aseptic precautions,he found in the ganglionic juices a 
series of polymorphous microbian elements which could 
only be classed as pathogenic fungi. He designa.ted the 
microbian elements (by an arbitrary value only) as 
bacilliform, yeast cells, oblong forms, hyphae, and in-
determinate forms. He also claims finding them in the 
blood stream. 
Using Sabourand's media, he made cultures using the 
fluid obtained by puncture. Cultures were obtained in 
fifty per cent of cases; some developed within forty-
eighthoursJoth~rs only after a week or more. At first 
they were a whitish or yellowish, smooth,moist, of 
slight consistence, and with a tendency to flow along 
the length of the tube when held vertically. Theae re-
produced by a sporulation similar to aotinomyces. 
In studies of the~r pathogenic action, several 
animals were found to be inoculable. These were the 
guinea pig, rat,and monkey. The animals usually suc-
cumbed to the inoculation. The duration of the experi. 
mental disease was variable. 
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He concludes from the above evidence that the 
causative agent of Hodgkin's disease is an extraordinary 
polymorphous fungus which is found in the lymphatie 
ganglia of the patients, is cultivable,and is pathogenic 
for laboratory animals. He has named this fungus the 
Adenomycosis Cruzi.and believed that,in view of this 
etiology, the name Adenomycosis should be given this 
diseaseJ 
In a close review of this work one is astounded at 
the audacity of this worker in drawing such sweeping con-
clusions without a histologic examination of the glands 
studied, and without any control material whatsoever. 
Again the Rose Research workers came forward with 
a thorough and careful study of this problem. A one to 
twenty suspension of glands was made in distilled water. 
Three tubes of Sabourand's glucose agar and three dupli-
cate tubes of maltose agar were inoculated. In early 
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cases cultures were made on maltose broth or potato 
partly submerged in acid broth.No specimen of coccid-
ioides was obtained from any of the cases. The moulds 
which grew appeared devoid of pathogenic significance. 
The chief harvest obtained in these cultures of gland 
suspensions consisted of yeasts. A summary of the capac-
ity of material from lymphadenoma and non-lymphadenoma 
cases to grow yeasts under similar conditions is :-
from lymphadenoma cases-
Cases 23 FositiV'e 17 negative 6 
Materials 36 Positive 20 Negative 16 
from non-lymphadenoma cases-
Cases 31 
Materials 32 
Fositive 14 
Positive 14 
Negative 18 
Negative 19 
In order to deter.mine the significance of these yeasts, 
they were classified serologically; and an experimental 
study was made of their pathogenic action on laboratory 
animals. The results were very closely checked and con-
trolled, but no evidence was found to uphold the work of 
Dias.(20) 
In summary of this consideration as a possible 
etiologic factor in lymphadenoma one is forced to say 
that although interesting granulomatous lesions were 
produced experimentally by some of the myscotic organ-
isms occurring in cultures from glands and other 
9 
materials recovered from lymphadenoma cases, no evidence 
was founQ that lymphadenoma is due to a mycotic infection. 
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Diphtheroids in Hodgkin's Disease. 
Bunting and Yates (4), in a study of Hodgkin's 
disease extending over a five year period,made attempts 
to secure cultures from material removed at autopsy and 
by operation. Their first attempts, on ordinary media, 
were successful. Later they began using Dorset's egg 
media and a glycerine-phosphate-agar media.To summarize 
their cultural results: in three cases of Hodgkin's 
disease they secured a pure culture of a pleomorphic 
diphtheroid organi~.In two cases the organism was rec-
ognized in the cultural stidies,but it was not a pure 
culture. In a sixth case a morphologically similar organ-
ism was stained in the leSions of a primary intestinal 
Hodgkin's disease. 
A description of the organism is as follows: it is 
a gram staining,non-acid fast, and no spore formation 
has been noted. It grows readily at thirty seven degrees 
o Centigrade (37 C.)on the media used to secure it.On the 
glycerine-phosphate-agar media the growth is almost as 
luxuriant under strict anaerobic as under aerobic condi-
tions. For a luxuriant growth marked moisture of the 
media seems to be necessary.On a relatively dry medium 
the growth is slow,and the organisms are found to develop 
as the long forms,granular, banded, and with many club 
-.. : ..... , ... 
shapedinvolution forms. On moist media there is a lux-
uriant growth; the organisms are short, plump, and with 
polar staining. Many of these forms are coccoid, Gspeci-
ally on the older media. In culture, the growth is 
glistening and grayish and becomes opaque and more of a 
whitish color. Plate culture shows a rounded colony with 
regular edges and a central dark spot. It does not lique-
fy gelatin, there is no change in the reaction of litmus 
milk, and bouillon is not clouded by the growth. Bunting 
and Yates suggest the name Corynebacterium hodgkini as 
appropriate for this organism. 
Inoculating macacus rhesus monkeys with a pure cul-
tura of the organism obtained in their earlier work was 
the next step of Bunting and Yates (5). The injections 
were made into the axilla. This produced, in the lymph 
nodes of the animals, a chronic lymphadenitis with a 
typical proliferation of endothelial cellsta beginning 
proliferation of stroma tissue, a well marked eosinoph-
ilic infiltration,and a periglanfular sclerosis. Clinic-
al1y,the aniwal's blood showed an absenceof polymorphonu-
clear leucocytosis after the injection of the organism, 
an increase in per cent of mononuclears,particularly 
transitional forms,an early increase in eosinophiles, 
and an early increase in basophiles.Blood platelets were 
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numerous and large forms were present. ;~vi th the picture 
of the lymph nodes so similar to Hodgkin's disease early 
stage in the hQman,and with the blood picture showing the 
changes of the human apyientts disease, they felt assured 
of the etiologic relationshipof the organism-corynebact-
erium hodgkini - to the disease. 
Billings and Rosenow (2) took glands from the cer-
vical,and often inguinal,region,made an emulsion of them 
in salt solution and inoculated blood agar tubes. The re-
sults were a gram staining, non-acid fast,polymorphoid 
diphtheroid bacillus isolated in pure culture from three 
of twelve cases,and mixed with staphylococci in the re-
mainder.This confirms the previous cultural work of 
Bunting and Yates (4).Rosenow reports good results in 
treatment of Hodgkin's disease with a vaccine prepared 
from this organism. 
Rhea and Falconer (19) repeated the previous work 
done by Bunting and Yates. both in cultural study and by 
injection into the macacusrhesus monkey. Their results 
are,1I Vie have isola.ted from the enlarged lymph nodes of 
a patient who showed the clinical picture of Hodgkin's 
disease, and from whom excised glands histologically 
corresponded to this disease,a pure culture of a p1eo-
morphic,gram positive, facultative anaerobic organi~ 
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similar to that described by Bunting and Yates~ Now,how-
ever, the first doubt is cast on the work of Bunting 
and Yates; cultures of the organism were repeatedly 
injected into the axilla of adult monkeys, but no con-
elusive results were obtained. 
Thus it was the sincere belief of Bunting and Yates, 
Billings and Rosenow, and Rhea and Falconer (2,4,5,19.) 
that the organism which they found in and cultured from 
glands of patients with Hodgkin's disease was the etio-
logic factGr.However, other conclusions might be drawn 
from the material present. These are:the glands might 
be filtering out saprophytic organisms which had accid-
entally become introduced into the body, there might be 
an normal saprophytic flora of the lymph glands analog-
ous to that of the skin; or changes in the glands might 
have predisposed to invasion by certain organisms. These 
conclusions are possible because their work did not in-
clude a study of normal or other diseased glands. 
In pursuance of the above conclusions Bloomfield (3) 
has studied the bacterial flora of the following group-
ing of lymph glands: 
"Normal Groupll 
From patients clinically well 
U U with arthritis but not associated 
with the involveu joint 
Glands histologically normal 
2 
4 
1 
"pathologic Group" 
Hodgkin's Disease 
Carcinoma 
Lympho sarcoma 
Chronic Infectious Arthritis 
Tuberculous Adenitis 
Subacute Adenitis 
Gaucher's Disease 
Acute Leukemia 
The results were:-
Glands Organisms in 
Hodgkin's 6 5 
Carcinoma 6 4 
Lynrphosarcoma 3 2 
Chr.lnfect.Arthritis 3 ;:. 
Tuberculous Adenitis 3 2 
Subacute Adenitis 2 2 
Gaucher's Disease 1 1 
Acute Leukemia 1 0 
25 19 (76%) 
Hormal cases 7 2 (29,; ) 
6 
·6 
3 
3 
3 
2 
1 
1 
No 
14 
Organisms 
1 
2 
1 
0 
2 
0 
0 
1 
6 ( 247;) 
J; (71%) .., 
The results according to the location of the glands are 
also of interest :-
'"' 
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J ... ocation Organisms in l'io Organism 
Cervical 1,5 9 ,6 
Inguinal 8 4 4 
Axillary 4 4 0 
Scapular 2 1 1 
Epitrochlear 1 1 0 
fiupraclavicular 2 2 0 
He found in the glands studied a total of twenty nine 
strains. Therefore it is seen that organisms can frequent-
ly be culturedfrom lymph glands; there is a higher pro-
portion of cultures from definitely diseased glands. To 
return more specifically to the results of Bloomfield's 
study: the organisms found in these glands are sapro-
phytic and identical with or closely allied to the surface 
flora of the body and are frequently filtered out or per ... 
haps constitute a more or less per.manent flora of the 
lymph glands. Organisms were frequently isolated which 
seemed, by their biologic characteristics, to be suited 
to live in relatively avascular areas, and which may 
tend to invade diseased tissue. None of the isolated 
twenty nine strains could be shown to be the specific 
cause of the disease. 
Furthur and more concrete evidence continuing in the 
vein of Bloomfield's stUdy is that of W.F.Cunningham (7). 
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Using seven tuberculous lymph glands, one from round cell 
sarcorra, one subleukemic lymphadenosis, and tr~ee of 
Hodgkin's disease, cultures were made from etich using the 
same type of media used by Bunting,Yates,et. al. 
In each case of diphtheroid organism was found and 
only on morphological grounds could they be said to be 
of many strainse ]urther, the organisms which were iso. 
lated frolL. the CB.ses of Hodgkin f s di'sease were extremely 
similar to those from the tuberculous cases if not ident-
ical. In the vein of Bloomfield's study, he made the 
following observation:- that it was reasonable to believe 
that the lymph glands draining such places as the mouth 
and nose and throat should harbor such organisms as are 
commonly found there. 
H.S. stewart (23) crushed and placed in various 
types of media lJ~ph nodes from five cases clinically 
and histologically characteristic Hodgkin t s disease, a.nd. 
incubated them for thirty days .. One case was found to be 
sterile, from three cases a variety of diphtheroid organ-
j t)me were cuI ture('l., a:r;u. from three a specific type of B. 
Corynebacterium-the B.Lymphophilus- v~s cultured. 
TW.o monkeys (macacus rhesus) were inj ected via sub-
cutaneous and intraperitoneal routes with the organisms 
found.At autopsy no gross or microscopic lesions were 
found, nor were any organisms recovered. 
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Two chickens were given i~jections of the organism, 
and two were inoculated with pieces of fresh Hodgkin's 
disease gland.At autopsy there were no lesions found, 
and no organisms recovered. 
Two dogs were given intraperitoneal infections with 
negative autopsy findings. 
P.E. Steiner (21),in his cultural studies on eleven 
cases of Hodgkin's disease, three cases of Lymphosarcoma, 
and two cases of Leukemia, found diphtheroids in only 
four cases of Hodgkin's disease and in only one case of 
the controls .. 
Stewart (23), following the Hiss and Zinsser pro-
cedure, could find no precipitins,agglutinins,bacterio-
tropic substances, or complement fixing bodies in the 
serum of patients with Hodgkin's disease. 
P.K.Olitsky (17) conducted an experiment to in-
vestigate the nature of Corynebacterium hodgkini by 
cross firdtion with other diphtheroids. The results 
showed that it is distinct from other diphtheroids. 
:&~urther stUdies by Olitsky were JIl..ade on seven Hodgkin's 
disease patients with such chronic conditions as lues, 
tuberculosis, carcincIDa f leukemia,and lymphosarcoma. 
These patients were used in complement fixation studies. 
-He used a strain of organisms obtained from Rosenow (2) 
for antigen. Rabbits were injected. and an immune serum 
obtained. The complement and hemolytic system were 
guinea pig serum for complement and rabbit antisheep 
red blood cell ambouptor and sheep cells in a five per 
cent suspension. Titrations were carefully done and con-
trolled with antigens of streptococci and gonococci to 
eliminate reactions that might be caused by a bacterial 
antigen as sucheThe results of these complement fixation 
studies were uniformly negative. 
In conclusion: a variety of organisms of the genus 
corynebacterium can be cultured from a high percentage 
of Hodgkin's disease patients; but with the evidence at 
hand one is led to believe the organism heretofore des-
cribed has no relation to the cause of Hodgkin's disease. 
Tubercle Eacilli in Hodgkin's Disease. 
Dr. Andrewes (1) concludes a discussion on ly.mpha-
denoma with the following remarks.Lymphadenoma is a 
distinct and separable disease,not due to the action of 
tubercle bacilli; and believes in its pure form it is 
histologically recognisable. There is a form of tuber-
culosis of the lymph glands which is cli:nica,lly in-
distinguishable from lymphadenoma.,but recognizable by 
histologic and bacteriologic examination. There occur a 
fair number of ca.ses of lymphadenoma. in which secondary 
infection with tuberculosis has taken place. Often this 
is local and unimportant; at other timesthe tuberculous 
element ga.ins the upper hand,and the patient die of 
generalized tuberculosis with a mixture of lesions of the 
most puzzling kind. It is from cases of this description 
that confusion naturally arises, whence the belief in 
certain quarters that lymphadenoma may be merely a spec-
ial manifestation of tuberculosis. The most that can be 
said is that, given a pure case of tuberculosis and 
lymphadenoma respectively, it is possible to distinguish 
between them with tolerable ease. 
Dr. l~ndreV1es discussion given in 1902 is one which 
we shall see well borne out in the following pages. 
.,~ 
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Dorothy Reed's (18) study was suggested -oy the 
autopsy of a case which had been under observation for 
three years. She wished to ascertain the nature of 
Hodgkin's disease, and its relation to tuberculosis. 
Eight cases were selected which closely resembled 
each other clinically. Seven were white, one colored; 
seven were boys under seventeen, one a woman fifty five 
years of age. All cases began in the same region,and ran 
the same course of involvement. There was a known family 
history of tuberculosis in two cases. 'Tuberculin tests 
were given five of the cases; a.ll were negative.Anirnal 
experiments, on rabbits and guinea pigs, were negative 
for gross or microscopic lesions, and cultures from the 
animals were sterile. 
At autopsy no evidence of tuberculosis was found 
except in the case of one boy who died of a ter.minal 
miliary tuberculosis. Macroscopically the findings were 
typical of Hodgkin's disease.1iicroscopically the examin-
ation gives us the now historical description with the 
giant cells named for Dorothy Reed. Her conclusions; 
\I Vie should limit the term Ho(lgkin' s disease to 
designate a clinica.l and pathological entity, the main 
features of which are painless, progressive glandular 
enlargement,usually starting in the cervical region, 
and without the blood changes of leukemia. 
The growth presents a specific histologic picture, 
not a simple hyperplasia, but changes suggesting a 
chronic inflammatory process. The microscopic examina-
tion is sufficient for diagnosis; animal expermentation 
may confirm by its negative results. 
The pathologic agent is as ye~ undiscovered.Tuber-
culosis has no direct relation to the subjectl1. 
The above two references are given chiefly for 
historical interestin this phase of the subject. Miss 
Reed's study will be referred to again later in the con. 
sideration of the relation of the tubercle bacillus to 
Hodgkin's disease. 
In 1913 Fraenkel and Much (10, quoted by Twort,25) 
inoculated guinea pigs, monkeys, rabbits, and dogs in-
traperitoneally with ~~terial obtained from two cases of 
Hodgkin's disease, no accompanying tuberculous disease 
being demonstrable. Prior to injection the material Tcl.S 
broken down with antiformin; as a result of the inject-
ions the guinea pigs died. in three months. At autopsy 
they found extensive tuberculous disease plus glands 
histologically similar to Hodgkin's disease. 
Their later work, studies of glands taken from ten 
cases of Hodgkin's disease, is summarized in the follow-
ing table. 
Case Inoculations Material Nil T.B. Hodgkin's 
1 4 GI. 2 
4 1 4 
2 4 Gl. 4 
4 1 4 
6 T.B. 6 
6 T.B.I. 6 
6 T.B.A. 6 
3 8 1'1,. 8 
8 Al 8 
8 Gl. 2 G 
8 I 3 2 1 
- 4 ? • 
5 2 GI 2 
4 1 :3 I 
6 :3 AGI :3 
-
:3 Al 3 
2 A 2 
2 Al 4 .... 
1 Gl 1 
2 1 2 
? 2 GI 1 I 
4 1 :3 1 
8 ? 
,~ 
~ .. 
Ca.se 
9 
10 
Inoc •. 
2 
2 
1 
3 
1lf.aterial 
Gl 
1 
Gl 
1 
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Nil T.B. Hodgkin's 
2 
2 
1 
1 2 
( A- antifomin treated gland; 1- gland treated with 
lactic; Gl - untreated gland.) 
They drew the following conclusions: that lymph-
adenoma is a rare form of tuberculous disease; special 
constitutional changes are necessary for genesis; lymph-
adenoma cannot be transmitted to laboratory animals is 
not against its being tuberculous; changes have been pro-
duced in animal indistinguishable from lymphadenoma; the 
virulence of the organism is increased by lactic acid. 
E.E.Wuttke (31) presents no cases of his own but 
discusses the word of Ree4_ Fraenkel and Much (10,18 ) 
and others. His concluding remarks are:" It would seem 
that when we take into consideration the amount and 
character of the ',l'Ork referred to above J that we are just-
ified in considering Hodgkin's disease as a form of 
tubercular infection." 
Let us look next at the work of L'Esperance (13) 
under the guidance of Ewing. ]'irst reporting in 1928, 
she has a stimulating method of approach. She sensitized 
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her guinea pigs before inoculation by injection of heter-
ologous strains of human anu bovine tubercle bacilli. Her 
procedure consisted of inoculating five healthy chicks 
with emulsions of glands taken from two Hodgkin's cases. 
All developed either typical or an atypical tuberculosis, 
'and in the tissue smears stained, acid fast granules and 
rods. extra and intracellular, were demonstrated in three 
and non-acid fast granules in one. Reinoculation of mater-
ialfrom one of the chicks into another gave an identical 
though more extensive manisfestation of the disease. An 
atypical tuberculosis developed in a guinea pig after 
inoculation with material from the fourth chick. A growth 
of < bacteria with the staining and cultural characteris. 
tics.of avian tubercle bacilli was cultivated on egg 
media from this pig. This culture was injected into nor~ 
0.1 chicks and guinea pigs and pure culture of avian 
bacilli were collected. Her work would seem to justify 
the conclusion that avian tubercle bacilli are the etio-
logic factor in Hodgkin's disease. Writing again in 1931 
(14) L 'Esperan.ce ci tea her inoculation of a first series 
guinea pigs with live avian tubercle bacilli;a second 
series with killed human followed by live avia.n bacilli, 
@Sfi~ a third with killed bovineba9illi followed; live 
avian bacilli. The resultant lesions "showed character-
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istic Reed-Sternbere; pathology II in the lymph glands. 
She also made up a standard tuberculin from a gly-
cerine broth culture of aviaL bacil~i. She tested twelve 
cases of suspected Hodgkin's disease,with positive re-
actions in seven. Four of these were of Hodgkin's dis-
ease, two of atypical tuberculosis, and one a thyroglos-
sal cyst. The negative results were in two cases of 
human tuberculosis, and threesarcomata. This work is in~ 
teresting, and a comparison of reactions to avian and 
human tuberculin was was the study of :F.E. Steiner (22).' 
His tests, using Seibert tuberculin proteins, were 
carried out on thirty five Hodgkin's disease, eleven 
leukemia, three lymphosarcoma, six carcinoma, nine tuber-
culous adenitis, and nine non-specific adenitis csaes. 
The proteins were given intracutaneously in O.lcc doses, 
and the results read after forty eight hourse No ev'idence 
of specific sensitization to avian tuberculin protein 
was found; a marked absence of sensitization to both 
proteins was found in the Hodgkin's disease patients~ 
'This lends i teelf to the interpretation that the process 
of Hodgkin's disease desensitizes its victims to the 
proteins, or that Hodgkin's disease appears usually in 
persons in whom the development of the normal sensitiz-
ation to the tuberculin proteins is impossible.It is 
difficult to concieve of either of these phenomena as 
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occurring in a disease wholly unrelated to tuberculosis. 
stewart and Doan (24), in an analysis of the lymph-
adenophy question. make the following statements: 
Hodgkin's disease is comprised of several heterogeneous 
but interlocking pathological manifestations. It varies 
from typical tuberculosis hardly more than the variou-s 
types or manifestations of typical tuberculosis vary 
from one another. They conclude also that the argument 
that Hodgkin's disease is always fatal is scarcely a 
sound argument against tuberculous etiology; because it 
is never treated as tuberculosis, and tl~t the involve-
ment is usually extensive when first seen. With the first 
portion of their statement I have little argument; but 
the second part, even to one of my own meager experience, 
scarcely seems to be a sound argument 1 
To continue in upholding my thesis I have the fol-
lowing criticisms to offer: the experimental proof offer-
by Fraenkel and Much (10) is not suf'ficient to render 
conclusion justifiable. Tubercle bacilli were isolated 
on only eight occasions from the eleven specimens from 
ten cases.From only four were tubercle bacilli isolated 
from animals inoculated with tissue plus lactic acid;and 
the authors' description of some of the lesions is un-
convincing. Miss L'Esperance (13,14 ) herself admits 
.~. 
27 
possible accidental infection of her chicks with avian 
tuberculosis 1 In addition she fails to describe the 
Ilcharacteristic Reed- Sternberg pathology,"shows no il-
lustrations of pathological tissue, and thus, despite 
her connection with Ewing, there is nothing finalsitic 
about her YVork .. 
The work of L'Esperance is further refuted by stud-
ies conducted by C.E. van Rooyen (27) .. Enlarged lymph 
glands removed at autopsy plus liver, spleen:, and. bone 
marrow were examined for avian tubercle bacilli by at-
tempts at cultivation on Dor~et's egg media. No organ-
isms were found. Three hundred histologic stained eec~~· 
tiona were examined'for acid-fast bacilli- none were 
found. He also failed to produce, by either gland, liver, 
or spleen emulsion injection or solid transplant,tuberw 
culous disease in chicks or pigeons as did LfEsperance. 
His material was derived from six accurately diagnosed 
cases of Hodgkin's disease.The routes of administration 
of the material included intravenous, intramuscular, 
intraperitoneal injection and bone marrow, peritoneum, 
liver, and muscle transplants. His work therefore is 
summed up in the statement: no evidence of Bacillus 
tuberculosis avis can be found in cases of Hodgkin's 
disease. 
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H.I •• stewart (23) states that neither avian tuber-
cle nor lesions resembling Hodgkin's disease could.be 
found in the fowls he inoculated with cultures or fresh 
tissue from Hodgkin's disease. 
Cunningham and McAlpin used twomacacus rhesus 
monkeys and two chimpanzees in attempts to trQnsmit 
Hodgkin's disease. The animals were healthy and free from 
lues and tuberculosis. Sections of fresh gland were 
transplanted into the spleen, muscle, and ,retroperitoneal 
tissues. The results were entirely negative. 
W.S. Lemon (15), in a summary of one hundred and 
ninety one cases of Hodgkin's disease,found evidence of 
tuberculosis in only eight; while in a series, of the 
same number of routine unselected cases he found evid-
ence of tuberoulosis in seventeen. In his review he finds 
that there are many similarities between the two 
diseases which are often confusing to both clinioian and 
pathologist. He does not bel,ieve that infection VIi th the 
tu'bercle bacillus produces Hodgkin's disease, but that 
the two may often be associated. 
C.C.Twort (25 ),in 1924, utilized specimens fr~m forty 
four ~:lipically suspected cases of Hodgkin's disease to 
inooulate guinea pigs in the same manner followed by 
Fraenkel and Much (lO). His results were: that,of one 
hundred thirty six animals inoculated with material from 
twenty seven definitely Hodgkin's dises.se plus seventeen 
not specifically histologic Hodgkin's disease cases, none 
became tubercular. Thus in a series of cases much larger, 
and with controls used, Fraenkel and Much's work does 
not stand up. 
F.E. Steiner (21) injected material from twenty 
three cases into a total of one hundred ninety nine 
animals of different species. Fifteen were proven cases 
of Hodgkin's disease,and eight cases included lympho-
sarcoma, leukemia, and tuberculous adenitis. As an-addit-
ional control he kept twenty three chicks without injec-
tion to check on spontaneous tuberculosis. He al§o 
carried out cultural experiments in attempt to make ob-
servations analogous to those of Busni (6)," from 
tissues showing Hodgkin'S disease, I was able to grow 
bacteria which, when examined at twelve to twenty four 
hours, were acid fast and resembled Koch's bacillus. 
Later they appeared as small, non-acid fast cocci. IIRis 
results were : no strains of acid fast bacteria were 
grown from these diseased human tissues by modern cul .. 
tural methods. Likew,ise the occurrence of acid fast 
forms of bacteria reported to exist as a transient 
phenomenon in early culture was not confirmed. Avian 
tubercle bacilli detectable by the methods used were 
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apparently not present in the fifteen Hodgkin's disease 
patients. In the inoculation experiments, the only 
animals to develope tuberculosis were a guinea pig and 
a chicken inoculated with Hodgkin's disease material,and 
one guinea pig inoculated with lymphosarcoma material. 
C.C.Twort (26) summarizes six years of research 
work in the problem of lymphadenoma etiology by the 
following statement:-"cultures of,material were in al-
most all cases sterile.An assortment of in vivo and in 
vitro experiments have absolutely barren results. In 
fact, so invariably did the different procedures adopt-
ed lead to nothing, that one might have been dealing 
wi th a true neVi growth, instead of what is generally 
accepted to be a granuloma. 1f 
My own conclusion is that the experimental proof 
at present available in support of the view that 
Hodgkin's disease is a special manifestation of tuber-
cular disease is not conclusive; that the glands may 
often be secondarily infected with tuberculosis-possibly 
not more often than with streptococci or diptheroids; 
and that there is too much evidence avails"ble against a 
tubercular etiology which is conclusive per se. 
Virus in Hodgkin's Disease. 
The Rose Research(20) workers have found an agent 
in lymphadenoma glands which when injected intracerebral-
ly in rabbits produces a characteristic encephalitic 
syndrome after an incubation period of six days. They 
have designated this reaction as a specific test for 
l;ymphadenoma and given it the name "Gordon test!!. The 
chief point of distinction in the disease set up in the 
rabbit is a condition of spastic paraplegia. accompanied 
by progressive wasting. This test was found to be posi-
tive in five out of six lymphadenoma cases; on the other 
hand control glands removed from patients suffering from 
carcinoma sarcoma leukemia, granuloma, and chronic 
adenitis have proved to be inert. 
By employing intracerebral inoculation of rabbits 
in order to detect its presence, certain properties of 
the pathogenic agent in lymphadenoma gland have been 
ascertained:-
The pathogenic agent withstands dessication estreme-
ly well and appears to be concentrated by it,probably 
by concentration of the tissues. 
The pathogenic agent has a comparatively high re-
sistance to heat. Suspensions containing it in which this 
point was tested were found to withstand exposure for 
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thirty minutes to sixty five degrees centigradeo At 
seventy degrees centigrade it may be found to be inacti-
vated after an hour. At one hundred degrees centigrade 
it is inactivated within thirty minutes$ 
Preliminary tests indicate that the pathogenic 
agent withstands centrifugation well, and also that in 
rabbits it is possible to produce active immunity against 
it along ordinary lines. In two preliminary filtering 
experiments of gland suspension,although the presence of 
the pathogenic agent could not be demonstr~ted in the 
filtrate, the filtrate in the second experiment was found 
th have rendered rabbits that received it immune. The 
agent fails to stain by ordinary procedures. 
The Rose Research workers conclude from the above 
data that the pathogenic agent is particulate, ana a 
living micro-organism of some kind and believe it to be 
analogous to one of the larger viruses. 
C.E.van Rooyen (28) has continued an investigation 
ef this encephalitogenic agent. Twenty cases of Hodgkin's 
disease and thirteen other conditions of lymphadeno-
hypertrophy were investigated via the Gordon test. 
}Tifteen of the Hodgkin's cases were positive, the remain-
der of the cases were negative. 
Some further properties of the pathogenic agent 
advanced by this worker are :-the maximum quantity 
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is liberated from the glands when a broth of ph?l is 
used for the emulsification;alkalis cause a reduction in 
pathogenicity; that thetissue emulsions can be frozen to 
-190 0 centigrade for ten minutes and the tissue dessi-
cates for twelve hours without inactivation; that it re-
sists ten unit doses of X-ray; and that it can be passed 
through Berkefeld and Sietz filters. 
He also reports that an encepha~itic syndrome simi-
lar to that of the Gordon test has been observed to fol-
low intracerebral inoculation with bone marrow derived 
from a case. of acute myelogeneous leuk~mia. 
These findings seem to be very valuable and al-
most conclusive but Friedemann brings forward the follow. 
ing:Through various well conducted and controlled eA~er­
iments the following facts have become clear. An agent 
is present in normal human bone marrowtspleen, and leu-
cocytes which, when these are prepared and injected 1n-
trathecally into rabbits,causes the same syndrome found 
in the Gordon test. This agent has been extracted by:-
a. Incubate the tissue from twelve to twenty four hours 
at 55 0 c. 
b. Add five volumes of two to one alcohol-ether mixture. 
c. Keep at room temperature for twenty four hours,then 
discard the supernatant fluid. 
d. Dry the deposit, and mix with an equal volume of 59% 
glycerine in water. 
e. After twenty four hours remove the undissolved de- ' 
posit; mix the supernatant fluid with five times its 
volume of the alcohol-ether mixture. 
f. Allow to stand for twenty four hours. The material 
dissolved in the glycerine precipitates. This contains 
the agent.It is soluble in saline. 
My only comment on this is that there is no mater-
ial difference between this agent and the agent ,dis-
covered by Gordon (20) in the glands of Hodgkin's 
disease. This cannot be a virus- it withstands treatment 
no virus could, and it is found in normal tissues. 
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Conclusions 
I.No evidence was found of the presence of spiro-
chaetes in this disease. 
2.1fo evidence was found that lymphadenoma. is due to a 
mycotic infection. 
3.J:Jo conclusive evidence was found that lymphadenoma. 
is due to a diphtheroid; the preponderance of evidence 
is against this as an etiologic factor. 
4.No evidence,conclusive, was found in lymphadenoma of 
the presence of tubercle bacilli except as a secondary 
infection in a small minority of cases. 
5. The preponderance of evidence is against the belief' 
that a virus is the etiologic factor in lymphadenoma. 
6. Thatlymph9_denoma is not an infectious granuloma 
because no worker or group of workers could consistent-
ly demonstrate a specific aniraal or vegetable parasite 
in the diseased tissues either by direct microscopic 
study, cultivation, or animalinjection experiments in 
spite of numerous artifices adopted. 
.. ,..-
BIBLIOGRAPHY 
I. A.drewes,r.W. Discussioa oa Lympaad.aoma. Its Rel-
ation to Tubereulosia, Tra •• actioJl. of the Path-
ologieal S08iety of LoadoA. 53:305-14,1902. 
2. 13illillifi,F. a.ad Roae.ow,E.E. Etiology A:a:1 Trea..t-
melil.t of Ho<igkilll.'a Disea..,., Jour. Ameriaa:m Med--
ieal Association. 6I:2122-33,I9I3. 
3. 151oomfield,A.L. Basteria.l Flora. of Lymph Gla.ds, 
Archives of Imternal Medici_e. 16:197-204,I9I5. 
4. BUliI.tiai,C.P. Cultura.l Results im Ho~gki.t. 
Dilease, Archives of Interaal Mediaiae. 
12 :1i36-42, I9I3. 
5. BUliI.tiBi,O.H. a_d Yatel,J.L. A. Etiologic Study 
of Eoagkia'. Disea.e, Jour. America_ Meai.-
al As.ocia.tioa. 61:I803-',1913. 
6. ~uaAi,N. Atiologie der Lymphograaulomato •• , 
Vir.how'. !rahiv fur Pa.th. Alla.t. 268:614-27, 
1928. 
7. Ouaaillgham,W.r. The StatuI of Diphtheroid. 
with Spe.ial Refere.ee to HQd.g-ki:a'a D18ease, 
American Jour. of tbe Yeaical SCiences. 
153 :406-12,1917. 
8. Cunaiag,W.r. aa' ».Alpi~,K. Experimeata with 
Hodgkin's Disease, Ar.hives of Ial.ra~l 
Kedieiae. 33:353-8,1923. 
9. Diaa,i.C. Adeaamy_osi.) New Orle ••• Medic.l 
&Ad Surgieal Jourmal. 70:598-605,1918. 
(Traaslated by Dr. A. Me Staas.) 
10. fraenkel,E. and Mueh,H. Weilere Uatsrsueh-
UAgem uber LymphogxaAulomatose, Zeits.hr. 
fur Hygiene uad Infektionskx. 99:39I-404, 
I923. 
II .. Bodgkin,Thos. On Some Morbid. Appe-ara!l\\lles 
of the Lympb Gla.ds and Splesn, Transaet. 
Ued. Chir. 80eiet1 Loadon. 17:68,I832 • 
16. Friedemallll, U. T.he Pa.tho~eai. Ag;elilt in Normal 
:lumala Bone Yarrow, British Medi.a.l Joul'ma.l. 
I :5 I7- 19,1934. 
13. L'EaperalliJe,li:.S. Studi~s ill Hodr;kia's Disease, 
Jourmalof Immuaology. 15:I~8-35,I9a8. 
14. LfEsper~nee,E.S. Studies in Hod~kiAla Disea.se) 
Annals of Sur~ery. 93:16~-8)I93I. 
15. Lemon,i.S. Tubereulosis as am Etiolo~iiJ Fa~tor 
in Hod~kin's Disease, Ameriea.l!l. Jour. Of tbe 
Medieal SeienGes. 167:178-87,1924. 
16. MaeGiani.,P.F. Spiro.haete. ia Hod~kinti 
Disease, t'Sritish Yed.ieal Jouraa.l, 11:456, 
I930. 
17. Oliisky,P.K. Results of Complement Fixation. 
S·tudie$,~vith Spe.ial F",:;ferenee to Hodgkin f s 
Disease a.nd the Cory:nebaeterium Hodgkini, 
Jour. Amari~an Medi~al .seo8iation. 64: 
1134-5,1915. 
18. Reea,D. On the Pathologieal Changes in 
'-'odgkin 1 s Di sease wi th Speeial F.eferenes to 
its Relation to Tuber.'llosi., JOh:t\8 ~opkint8 
POlpital Reports. 10:137-57,I90a. 
19. Rhea,L.J. and faleoner,E.q. A Report of th3 
Ba.cteriologleal ba.mi.a, tlom of EFllarg$d 
Lymph Nodes Removed. from a Pa.tieai wi tn 
Podikia'a Disease, Ax.hives of Internal 
Medisiae. 15:438-~3,I915. 
40. Rose Researeh oa Lymphaaenoma, London. Wm. 
Blakiston& Sons. 1932. 
21. SteiJluu.',P.i. Hod~kiat. Di •• all., uehives of 
Patholo~y. 17:749-53,1934. 
a2. Steiaer,P.E. Etiology of Hod~ki.'8 Disease, 
Ar.hive. of Internal Meaiaine. 54:11-I7,I934. 
23. Stewa.rt,H.S. EtiologiC Studie. illl Hod~klJlts 
Di.8a..8, Jour. of Lab. ana Cliaieal Meai.iae. 
IB :281-7,1932. 
24. Stewarl,F.W. an' Deaa,e.A. Aa Analysis of the 
Lympha.de:aopathy Queatioa with Speeial Refer-
enee to Hodgkin'; Disease and Tuber.ulesi8, 
Aanals of Surgery. 93:15I,I93~. 
25. Tworl,C.C. Relation of Tuberol! 3a.illi to 
LYlllp1'1aaenoma, Journal of Pygieae. 43:260-
67,1924. 
26. Twort,C.C. Etiology of LymphaaeBoma., a. Swn-
Mary of Six Year. Re._r.b., ,Jouraa.l of 
Pathology and naoteriology. 33:539-46,1930. 
27. vaa Rooyea,e.E. Etiology of Hodikiata Diaea..e 
Wilh Special Refere ••• tG Ea.ill~$ Tuber.ulous 
Avis, British He~i.al JourBa.I. 1:50-51,1933. 
a8. van Rooyen,e.t. Some Properties of uhe Ea.epn-
alltogenic AieBt in Lympha~.aoma Tissue, 
British Yedi~al Journal. 1:519-~I,I934. 
29. White?,Wm.C. Spiro.ha.etis in Ho4gkin'. Disea.al, 
Jour. Ameri.an Meai.al Aalo'iatioa. '9:~?4-5, 
I90? 
30. Wilk.,S. A Biographi.a.l History of Guy l a 
Hosplial .. LoadoR; War", Loek, 'BowlieB. &: Co., 
1929. 
~1. Wultk'tE.E~ HodgkiA'1 Dilea.e, ita EtioloiY 
alld. Pa:thology. F •• ent Iave.tiga.tions iato 
its Relatioa to Tuber.ulosis, Jou~. of the 
I!:)wa. Sta.te Medical Society. 3 :17-19, 191". 
